Since the discovery of the rhinoviruses and respiratory syncytial virus only a few surveys have been made on the incidence of infections by the different respiratory viruses in the general population and the frequency with which they cause respiratory disease (Hilleman et al., 1962 ;  Conference on Newer Respiratory Disease Viruses, 1963 ; Higgins et al., 1963) .
The present report describes the experience of the Public Health Laboratory, Bristol, in the isolation of viruses during a period of 17 months from (a) patients admitted to hospital with severe respiratory infections, (b) patients with respiratory infections who were seen by general practitioners, and (c) volunteers with very mild respiratory infections. The clinical features of some typical cases are described.
Between 1 December 1961 and 30 April 1963 swabs were received from 521 patients with acute respiratory infections. Of these patients, 187 have been excluded from the following analysis-116 because their swabs were not inoculated on the day they were taken (see below), 42 because their swabs were tested in only one type of tissue culture, 24 because nose swabs and not throat swabs were taken, and 5 because they were swabbed more than 21 days after the onset of the illness.
From the remaining 334 patients nose and throat swabs were taken from 164 and throat swabs alone from 170.
Laboratory Methods
These were essentially those used in the Collaborative Study of the Medical Research Council Working Party on Acute Respiratory Virus Diseases, and have been described by Higgins et al. (1963) .
Tissue Cultures.-The Bristol line of HeLa cells were grown in 10% rabbit serum and maintained in 4% rabbit serum in stationary racks at 370 C. Secondary monkey-kidney cultures were maintained in medium " 199," primary human-embryokidney cultures were maintained in Earle's buffered salt solution containing 0.5% lactalbumin hydrolysate and 2% calf serum, and the WI 38 strain of diploid human-embryo fibroblasts were maintained in 2% calf serum in Eagle's medium. The latter three types of culture were incubated in a roller drum at 330 C. and the pH of the medium was maintained at 7-7.2.
Swabs.-Nose and throat swabs from the same patient were broken off into the same bottle of transport medium (0.2% bovine albumin in Earle's saline, or 50% milk saline). Only a few of the specimens were transported to the laboratory on ice. The majority spent one to two hours at room temperature and sometimes several hours at 40 C. before reaching the laboratory. They were inoculated within seven hours of being taken, usually within three hours.
Inoculation of Specimens.-Of the 334 specimens, 331 were inoculated into HeLa-cell, 325 into monkey-kidney, 283 into human-embryo-kidney, and 9 into diploid human-embryo- showed no evidence of lung lesion and the heart was normal in size and shape. The Heaf tuberculin test was negative. Treatment started with triclofos (" trichloryl ") sedation and tube feeding. She was nursed in an oxygen tent with increased humidity, and isoprenaline hydrogen tartrate (" isolevin ") solution, 1 ml. to 4 ml. of saline, was added by vaporizer four-hourly. Penicillin, 250,000 units six-hourly, and streptomycin, 180 mg. 12-hourly, were given by intramuscular injection for five days.
The respiratory distress lessened rapidly, and, apart from one rise of temperature to 102.40 F. (39.1' C.) eight hours after admission, which rapidly fell, she remained afebrile. The respiration rate fell to normal within 24 hours and the crepitations rapidly cleared. She was discharged home after seven days, feeding well and breathing normally, with only occasional rhonchi to be heard on auscultation of the lungs.
Adenovirus Type 21
This virus was isolated from eight patients (Pereira, 1963) . Six were children with very severe bronchopneumonia. One of them, aged 9 months, died, and post-mortem examination showed extensive consolidation of both lungs. Two others were very ill and their chest x-ray pictures were still abnormal after one and six months respectively. The lungs of the five patients who were x-rayed showed patchy consolidation or peribronchiolitis. The illnesses usually started as colds, and were preceded by colds, -coughs, or sore throats in members of the families of three of the children. The following was a typical case.
Case Report A boy aged 3 years started having rhinitis nine days before admission with copious watery nasal discharge which improved until five days later, when fever and cough developed. Demethylchlortetracycline (" ledermycin ") syrup was prescribed by the family doctor, but the child's condition deteriorated and for two days before admission he had wheezing and rapid respirations. There was a past history of mild bronchitis with colds. The father had bronchitis 10 days previously and an elder sibling developed a sore throat at the same time.
On admission the patient was pale, lethargic, dyspnoeic, but not cyanosed. His temperature was 100.8°F. (38.2°C.), pulse 136, and respirations 40. There was marked indrawing of the lower ribs and a small respiratory excursion. Breath sounds were vesicular, with generalized medium crepitations and a few expiratory rhonchi. There was no dullness to percussion.
Investigations.-Nose and throat swabs yielded adenovirus type 21, but no pathogenic bacteria. Haemoglobin was 93%, leucocytes 7,600, polymorphs 5,300, with marked toxic granulation; myelocytes were scanty. Mantoux 1/1,000 was negative. Chest x-ray examination showed widespread peribronchiolitis with marked overdistension of the lungs.
Treatment was started with choline theophyllinate (" choledyl ") syrup, 100 mg. b.d.; isoprenaline hydrogen tartrate inhalations (0.5 ml. to 0.5 ml. saline), which were given for 20 minutes every hour; and an aminophylline suppository to relieve the bronchial obstruction and promote coughing so that postural drainage and chest percussion could be given. Antibiotic treatment was started with benzylpenicillin (" crystamycin "), but after 24 hours, as there was apparently no response, chloramphenicol 0.175 mg. six-hourly was given by intramuscular injection for seven days. . Less than a third of the specimens were inoculated into suckling mice or examined for /3-haemolytic streptococci. The Eaton agent of primary atypical pneumonia, which has been shown to be the cause of about 16% of lower respiratory infections (Jansson et al., 1964) , was not looked for.
On the other hand, some of the viruses isolated in this study, especially enteroviruses, adenoviruses, and herpes simplex, are found in normal people. Viruses which normally cause respiratory infections were therefore found in less than 41 % of patients. It is possible for cross-infection with viruses in the laboratory to raise the isolation rate artificially. However, we found no evidence that it occurred in the cases reported here.
The investigation does not give a true picture of respiratory infections in the community, since there were too few adults and out-patients in the survey. Had there been more specimens from general practice, and an even larger number from very mild respiratory infections, the isolation rate would have been nearer 30% (Kendall et al., 1962 ; Hamre and Procknow, 1963 Higgins et al., 1963) .
/3-haemolytic streptococci were isolated from 13 of the 103 patients examined (11 group A and 2 group G). Four of these were patients with typical streptococcal tonsillitis, but in five others the streptococcus was associated with a virus. Theoretically four types of streptococcal infection may occur in patients with respiratory symptoms: (1) primary infection with a pathogenic virus may be found in a streptococcal carrier, where the streptococci are not causing symptoms (Kendall, 1963, personal symptoms; and (4) a primary streptococcal infection-usually epidemic (Kendall, 1963, personal The clinical picture in the babies with bronchiolitis due to respiratory syncytial virus was similar to that found by others (Forbes et al., 1961 ; Reilly et al., 1961 ; Holzel et al., 1963) . The wheezing respirations with indrawing of the ribs and the severity of the illness with a rapid recovery were very typical.
Six of the eight patients infected with adenovirus type 21 were extremely ill and one of them died. Clinical findings in infections due to adenovirus type 21 have been described by van der Veen and Dijkman (1962) . The virus caused a large outbreak of respiratory infection among recruits in Holland in 1960-1 ; 25 % of those with a temperature of over 100.4' F.
(380 C.) had involvement of the lower respiratory tract.
In its low infectivity and the severity of illness caused, especially among babies, type 21 seems to resemble types 3, 4, and 7.
The association of the parainfluenza viruses with acute laryngotracheitis demonstrated here is well known (Banatvala et al., 1964) . It was also noticeable that during the investigation influenza was often not diagnosed in patients from whom influenza virus was grown.
Summary
Between 1 December 1961 and 30 April 1963 nose and throat swabs or throat swabs alone were examined from 334 patients with acute respiratory infections who were either admitted to hospital or seen by their general practitioners, or who volunteered to report every time they had a cold.
Viruses or 83-haemolytic streptococci were isolated from 137
(41 %) of the 334 patients. Some patients had double infections. The population studied contained a high proportion of children and did not represent a true cross-section of the general population.
A number of clear-cut epidemics were observed. Adenovirus type 21 was associated with severe infections and caused one death.
